ABSTRACT. Objective: A limited literature on racial/ethnic disparities in the treatment of substance use disorders suggests that quality of treatment may differ based on client's race/ethnicity. This study examined whether (a) disparities exist in the probability of treatment engagement, a performance measure for substance use disorders, and (b) treatment engagement is associated with similar reductions in likelihood of arrest for Whites, Blacks, Latinos, and American Indians. Method: Adult clients who began an outpatient treatment episode in 2008 in public sector specialty treatment facilities in Connecticut, New York, Oklahoma, and Washington made up the sample (N = 108,654). Administrative treatment data were linked to criminal justice data. The criminal justice outcome was defi ned as an arrest within a year after beginning treatment. Engagement is defi ned as receiving a treatment service within 14 days of beginning a new outpatient treatment episode and at least two additional services within the next 30 days. Two-step Heckman probit models and hierarchical time-to-event models were used in the analyses. Results: Black clients in New York and American Indian clients in Washington had signifi cantly lower likelihood of engagement than White clients. As moderators of engagement, race/ethnicity had inconsistent effects across states on the hazard of arrest. Conclusions: Racial/ethnic minority groups may benefi t from additional treatment support to reduce criminal justice involvement. States should examine whether disparities exist within their treatment system and incorporate disparities reduction in their quality improvement initiatives. (J. Stud. Alcohol Drugs, 76, 57-67, 2015) 
D ISPARITIES IN HEALTH CARE QUALITY persist among racial and ethnic minority groups (Agency for
Healthcare Research and Quality [AHRQ] , 2013) and can occur in two ways: differences in the likelihood of receiving the appropriate care and differences across groups in the positive effect of receiving appropriate care. To explore disparities in the treatment of substance use disorders (SUDs), we explored whether disparities in the probability of becoming engaged exist across racial/ethnic groups and whether engagement in treatment is associated equivalently with treatment outcomes for all racial/ethnic groups.
SUD treatment is effective in reducing substance use and its consequences (Hubbard et al., 2003; Prendergast et al., 2002) , but some racial/ethnic minority groups are less likely to enter and complete treatment than Whites (AHRQ, 2013; Cook & Alegría, 2011; Jacobson et al., 2007b; Saloner & Cook, 2013) .
Performance measures in treatment for substance use disorders
Treatment engagement, a process measure indicating whether clients are receiving timely services in the early stages of treatment, is currently being used by the National Committee for Quality Assurance (NCQA) to assess performance of health plans (NCQA, 2012) and by several states (Garnick et al., 2011) . This measure has been endorsed by the National Quality Forum (NQF), an organization dedicated to endorsing national consensus standards for measuring performance (NQF, 2009) , and is included in the Centers for Medicare & Medicaid Services incentive program for the meaningful use of electronic health records (MITRE Corporation, 2012) .
Engagement is a two-stage process. The fi rst stage, treatment initiation, is the process of receiving treatment within 14 days of a diagnosis. This treatment can be through an inpatient alcohol or other drug admission, outpatient visit, intensive outpatient encounter, or partial hospitalization.
Then, among clients who initiate treatment, engagement is the process of having two or more additional services within 30 days of the initiation service (NCQA, 2012) . The suitability of the engagement measure for use in publicly funded specialty treatment has been evaluated by the Washington Circle Public Sector Workgroup, which recommended that performance measures be calculated separately by level of care (Garnick et al., 2009 (Garnick et al., , 2011 . We follow this recommendation and focus on engagement in outpatient treatment.
A growing body of literature demonstrates the association between treatment engagement and outcomes. Among adults, engagement in outpatient treatment is associated with improved substance use, employment, and criminal justice outcomes (Dunigan et al., 2014; Garnick et al., 2014; Harris et al., 2010) . Among adolescents, those engaging in outpatient treatment had signifi cantly lower likelihoods of reporting substance use at follow-up .
Disparities in treatment of substance use disorders
It is also important to understand whether clients from different racial/ethnic backgrounds have different likelihoods for becoming engaged in treatment. There are widely documented racial/ethnic disparities in processes of care for general medical conditions (AHRQ, 2013; Institute of Medicine [IOM] , 2002), but less is known about disparities in treatment for SUDs. Among adult clients receiving treatment in Oklahoma's publicly funded specialty system, Black clients were less likely to meet the treatment initiation criteria compared with White clients . In addition, among adolescents in outpatient treatment programs, Latino clients were signifi cantly less likely to engage in treatment than White clients .
To assess whether disparities exist, we used the IOM defi nition. Disparities are differences in the quality of health care that are not based on individual preferences, clinical need, or appropriateness of intervention (IOM, 2002) . For example, differences that are attributable to the healthcare, legal, or regulatory system or to socioeconomic status (SES) are disparities and should be considered unfair (Cook et al., 2009) .
Criminal justice involvement as outcome
Performance measures are more widely accepted when there is evidence that meeting the criteria is associated with improved outcomes (Horgan & Garnick, 2005) . Involvement with the criminal justice system and SUDs are intrinsically linked, making it crucial to study criminal justice outcomes in the context of performance measures for SUD treatment. An estimated 13% of all arrests reported are for drug-related offenses (Bureau of Justice Statistics, n.d.), a third of state and a quarter of federal inmates report they committed their offenses under the infl uence of drugs, and almost 20% of state and federal prisoners report they were motivated to commit crimes to obtain money for drugs (Mumola & Karberg, 2007) . In addition, the criminal justice system is the largest source of referral to specialty treatment (Substance Abuse and Mental Health Services Administration [SAM-HSA], 2013b).
It is important to know whether engagement predicts reduced criminal justice involvement equally across all racial and ethnic groups. Although Hispanics and non-Hispanic Blacks make up approximately 30% of the U.S. population, they make up more than 60% of the prison population (Guerino et al., 2012; Humes et al., 2011) . The Black arrest rate for drug possession is approximately three times that of Whites (Snyder, 2011) , even though the past-month illegal drug use rate for Blacks (11.3%) is only slightly higher than for Whites (9.2%) (SAMHSA, 2013a).
Goals of study
In a previous study using data from publicly funded specialty treatment from four states, engagement in outpatient treatment was associated with improved criminal justice outcomes in all states (Garnick et al., 2014) . In addition, beyond the effect of engagement, in several states, clients from some minority groups had higher rates of arrests than White clients. In this article, we used the same data to explore whether race/ethnicity may be moderating the effect of engagement in outpatient treatment on subsequent criminal justice involvement.
The goals of the present study were to (a) explore whether there are racial/ethnic disparities in the probability of treatment engagement and (b) examine whether treatment engagement is associated with similar reductions in likelihood of arrest for Whites, Blacks, Latinos, and American Indians. We hypothesized that disparities would exist in treatment engagement and that engagement might have differential effects on subsequent arrests by clients' race/ethnicity.
Method

Data sources
This study focused on adult clients receiving publicly funded treatment for SUDs in specialty settings in 2008 in Connecticut, New York, Oklahoma, and Washington. Each state linked treatment data with arrest and incarceration data from their criminal justice agencies (e.g., Department of Corrections, state patrols) and stripped all personally identifying information before sending data to the study's analytic team. In Washington and Connecticut, the Link King software, which uses probabilistic matching, was used for linking the data (Campbell et al., 2008) . In Oklahoma, probabilistic matching was used based on last name, fi rst name, Social Security number, date of birth, gender, and race. In New York, deterministic matching was used that included date of birth, gender, and parts of the Social Security number.
The SUD treatment data included admission intake information such as client demographics (e.g., age, gender, race/ ethnicity), treatment referral source, and self-reported substance use. With the exception of New York, states provided encounter data that included dates and types of services the client received. The study protocol was reviewed and approved by the Brandeis University Institutional Review Board (IRB) and by state IRBs.
Sample selection
The study sample was made up of adult clients who began a new outpatient SUD treatment episode in 2008. A new outpatient treatment episode is triggered by receipt of outpatient treatment or admission (the index visit) after at least 60 days during which no treatment services are received. To avoid possible correlations from multiple episodes within the same subject, only each client's fi rst episode in 2008 was used.
We excluded clients who did not have an admission record within 30 days of the index date, had missing data in any of the variables of interest, were incarcerated for 30 days or more within 45 days after their index dates, or were the only client with a new treatment episode in 2008 at their facility. In the analysis predicting time to arrest, we further excluded clients who died within the year after discharge and those who were arrested before they had a full opportunity to engage. After all exclusions, the fi nal analytic sample consisted of the following number of clients in each state: Connecticut = 5,666; New York = 86,476; Oklahoma = 8,105; Washington = 8,407 for the analysis predicting treatment engagement, and Connecticut = 5, 191; New York = 85, 210; Oklahoma = 7, 777; Washington = 7, 797 for the analysis predicting arrests. The proportion of exclusions varied by state (Connecticut = 29%, New York = 3%, Oklahoma = 39%, Washington = 11%) (see Garnick et al., 2014 , for details on exclusions). Some variation within states by race/ethnicity also existed (e.g., a higher proportion of Blacks were excluded in Washington; in Oklahoma, a higher proportion of Whites were excluded).
Variables
Outcome variables (A) TREATMENT ENGAGEMENT: For all states but New York, we used the Washington Circle public sector specifi cations for initiation and engagement in outpatient treatment (Garnick et al., 2009) . A client who receives at least one service within 14 days after the index outpatient service is considered to have initiated treatment. Treatment engagement is then defi ned as receiving at least two additional services within 30 days after the initiation visit. New York does not have encounter data. However, facilities report at discharge the total number of treatment visits provided to each client during the treatment episode, and clients are considered to be engaged if they had at least four treatment visits and either had a length of stay longer than 30 days or had another treatment admission within 30 days of the fi rst admission.
(B) TIME TO AN ARREST: For the analysis of the association of engagement with arrest, the outcome is defi ned as time to any arrest measured as the number of days between Time 0 and the client's fi rst arrest. Because of the risk of bias attributable to the time during which exposure (i.e., engagement)
could not yet have occurred (Suissa, 2008) , we defi ned Time 0 as 45 days after the index date, the latest date by which their engagement status can be determined. We removed from the sample all clients arrested before their own Time 0, as they would not have had the opportunity to have engaged, and including them would have biased the sample toward rejecting the null hypotheses of no association between engagement and arrest. We censored the client's time-to-event at 365 days when no arrest was found before that time.
Race/ethnicity. Each state collects data on race and ethnicity separately, although they differ in level of detail. Hispanic/Latino ethnicity was assessed using either a dichotomous variable or with more detailed Latino subgroups. The race categories included at a minimum the following fi ve groups: White, American Indian/Alaskan Native, Asian, Black/African American, and Native Hawaiian/Pacifi c Islander. Some states had an option for other, some allowed for two or more races to be selected, and Washington included a broader range of subgroups (e.g., Aleut, Vietnamese). For this study, the IOM (2009) method for rolling up granular ethnicities into major racial categories was used to create the following race/ethnicity categories: Latino (of Hispanic/ Latino origin, regardless of race), non-Hispanic White, nonHispanic Black, non-Hispanic American Indian, and other (all other groups, those selecting more than one race, and American Indians in Connecticut and New York, where they made up <1% of the sample).
Covariates
Covariates consist of client and facility variables. Unless noted, client characteristics are based on client self-report as collected at admission.
Client demographics. Demographic variables included gender, age, education, homelessness, marital status, employment status, residence in a rural area, and prior-year arrest/ incarceration. Marital status and employment status variables were excluded in Connecticut because of missing data. To determine whether clients lived in rural areas, we linked each client's zip code of residence to its Rural Urban Commuting Area Code (WWAMI Rural Health Research Center, 2007) . Clients were determined to have prior-year (365 days before their index) arrest or incarceration based on data from state criminal justice agencies.
Substance use and treatment referral. Two covariates were created to refl ect the client's substance use: a set of indicators for whether they reported using specifi c substances within the month before treatment admission and the earliest age at fi rst use of substances within the groups. We also included referral source with categories for self/ family, community agency or group (e.g., child protective services), SUD service (e.g., another SUD treatment program), other health professional (e.g., medical provider), criminal justice system, and other (e.g., employer). Referral source was excluded in Connecticut because of missing data.
Client characteristics aggregated at the facility level. For the models predicting time to arrest, we included three variables that aggregate client characteristics to the facility level: the proportion of outpatient adult clients admitted in 2008 who met the engagement criteria, the proportion of clients who had an arrest or incarceration in the year before the index, and the proportion of clients whose admission records indicated use of drugs other than alcohol and marijuana. These variables were included as covariates in the analysis of race/ethnicity as moderator in the relationship of treatment engagement and arrest because of the importance of considering facility performance rates (Finney et al., 2011) and client case-mix in studies of the relationship between performance measures and outcomes. Proportions were calculated before client exclusions.
Time to initiation. To examine how rapid initiation itself may affect engagement and disparities in engagement, for Connecticut, Oklahoma, and Washington, the time (in days) from the index visit to treatment initiation was included in the model predicting engagement along with interactions with the race/ethnicity indicators.
Analysis
All analyses were conducted separately by state. To get some initial perspective on our samples of clients, we fi rst examined their characteristics, treatment initiation, engagement, and arrest rates by race/ethnicity. Arrests rates were also broken down for client groups defi ned by both engagement status and race/ethnicity.
Analysis of racial/ethnic disparities in outpatient treatment engagement
To examine racial/ethnic disparities in treatment engagement, accounting for initiation status and time to initiation, we used the two-stage Heckprob routine (StataCorp, 2009), a form of Heckman procedure, which models two linked dichotomous outcomes. We used this model because treatment engagement is conditional on treatment initiation, but there is selection bias in considering individuals who have already initiated as compared with the broader population of people who begin a new outpatient treatment episode. In our study, these models were Stage 1: a probit equation predicting treatment initiation, and Stage 2: a probit equation associating race/ethnicity with engagement after adjusting for other covariates.
For both specifi cations, variables in the fi rst stage model included clients' race/ethnicity with all individual client covariates except the SES-related variables (employment status, education, and homelessness status). Variables in the second stage model, predicting engagement, also included the variable indicating the number of days from the index visit to the initiation visit as well as interaction terms of that variable with race/ethnicity. The interaction was included to test whether a shorter time to initiation benefi tted all groups similarly in terms of the likelihood of engaging in treatment. As a sensitivity analysis, we added the SES variables to examine whether SES was a mediating factor for racial/ethnic disparities observed with respect to engagement.
Analysis of race/ethnicity as moderator of the relationship between treatment engagement and subsequent arrests
We used hierarchical time-to-event analysis to test whether the relationship between outpatient engagement and arrests differed by racial/ethnic group with clustering of clients within facility controlled for, which might lead to correlation of their outcomes (Therneau & Grambsch, 2000) . The outcome variable in our time-to-event models was time to arrest, measured in days. In these models, our key independent variables were engagement, race/ethnicity, and the interaction of race/ethnicity and engagement. To adjust for other factors that might affect outcome, the models included both client-level and facility-level covariates created from aggregate client data, as described earlier. Survival analyses express the effects of covariates in terms of hazard ratios (HRs), which refl ect the modeled difference in likelihood of outcome because of the covariate.
Results
Sample description
Summary characteristics of the analytic sample provided in Table 1 The four states demonstrated other differences in client characteristics, including types of drugs used, proportion of clients who were homeless or unemployed, and proportion of Notes: a American Indians were not included as a separate group in Connecticut or New York because they made up a small proportion of the sample; b marital and employment status and referral source were not included in the Connecticut models because of missing data; c substance was listed as a primary, secondary, or tertiary drug, and frequency of use was one or more times in the past month; d earliest age at fi rst use of any of the substances reported as primary, secondary, or tertiary substance of abuse; e referrals from substance use disorder service and health professional were included in the "other" referral source category in Oklahoma and Washington because only a small proportion of the sample had them as referral sources.
clients living in rural areas. Approximately half of the outpatient clients in Connecticut, Oklahoma, and Washington had had an arrest or incarceration in the year before beginning their outpatient treatment episode; in New York, the percentage was lower (18.2%). Table 2 shows unadjusted performance measure rates and arrest rates by race/ethnicity for each state. Black and American Indian clients had signifi cantly lower initiation rates than Whites in Washington, and Latinos had signifi cantly higher rates than White clients in Washington and New York. Blacks also had signifi cantly lower engagement rates than Whites in Connecticut, New York, and Washington, and Latinos had signifi cantly higher engagement rates in New York and Washington. In Washington, engagement rates were significantly lower for American Indians than for Whites, whereas in Oklahoma, engagement among American Indian clients was higher than among White clients. In all states but Oklahoma, signifi cant racial/ethnic differences also existed in the proportion of clients who were arrested in the year following the beginning of an outpatient treatment episode. In Connecticut and Washington, Black clients had signifi cantly higher arrest rates than White clients. In New York, however, a higher proportion of White clients was arrested after beginning a new treatment episode compared with Latino clients. Table 3 shows arrest rates within each state based on engagement status and race/ ethnicity. In New York, for each racial/ethnic group, clients who engaged had lower arrest rates than clients who did not. In Oklahoma, however, only among Whites and Blacks did clients who engaged have signifi cantly lower arrest rates compared with clients who did not. There were no signifi cant differences in arrest rates by treatment engagement status for Latino or American Indian clients or for clients in the other racial/ethnic category in Oklahoma. In Washington, arrest rates were signifi cantly lower for White and Latino clients who engaged in treatment compared with those who did not; for Black and American Indian clients and those in the other racial/ethnic group category, however, being engaged was not associated with lower arrest rates. In Connecticut, there were no signifi cant differences in arrest rates by engagement status for any of the racial/ethnic groups. Table 4 shows the effects of our main variables of interest on treatment initiation and engagement. The model predicting treatment initiation indicated that Black clients in Connecticut and American Indian clients in Washington were signifi cantly less likely to initiate treatment than were White clients. Regarding treatment engagement, the model indicated that Black clients in New York and American Indian clients in Washington were signifi cantly less likely to engage compared with White clients. In these models of engagement, we also found that the number of days between the index and the second visit ("initiation") negatively associated with the likelihood of treatment engagement in all three states where we had data to calculate the value (Connecticut, Oklahoma, and Washington), and there was no evidence that this effect differed by race/ethnicity.
Performance measures and arrest rates by race/ethnicity
Racial/ethnic disparities in treatment initiation and engagement
Sensitivity analysis
The addition of SES-related variables to the models (i.e., education, employment status [except in Connecticut], and homelessness) mediated the signifi cance of race/ethnicity effects in some cases. In Connecticut, adjusting for SES caused the disparity in likelihood of treatment initiation between Black and White clients to disappear. Adjusting for SES in the New York model caused the difference in likelihood of engagement between Latino and White clients to become signifi cant, with Latinos being more likely to engage than were White clients. The lower likelihood of initiation and engagement by American Indians in Washington remained signifi cant after adjusting for SES, as did the disparity in engagement by Black clients in New York. Table 5 shows the effects of our main variables of interest, race/ethnicity indicator, engagement status, and their interactions in survival analysis models. With regard to race/ethnicity, Black clients had higher hazards of an arrest than White clients in Connecticut (HR = 1.30, p < .01), New York (HR = 1.16, p < .01), and Washington (HR = 1.44, p < .01), but no signifi cant difference in hazard between Black and White clients was found in Oklahoma. Thus, at any point in time after beginning outpatient treatment in Connecticut, clients who had not yet been arrested had a 30% higher likelihood of arrest if they were Black than if they were White. Similarly, New York clients who were Black had a 16% higher likelihood of arrest, and Washington clients who were Black were at 44% higher risk of arrest than clients who were White.
Race/ethnicity as a moderator of relationship of engagement and arrests
Engagement was signifi cantly associated with lower hazards of an arrest in New York (HR = 0.64, p < .01), Oklahoma (HR = 0.78, p < .01), and Washington (HR = 0.81, p < .01), but not in Connecticut. At any time after beginning their outpatient treatment episode, in New York, engaged clients who had not yet been arrested had 36% less likelihood of arrest than not-engaged clients; in Oklahoma, similar engaged clients had a 22% lower likelihood of arrest; and in Washington, engaged clients had a 19% lower likelihood of arrest than clients who did not engage.
Because interactions between engagement and race/ ethnicity are included in our models, the full effect of engagement among White clients is estimated by these main effects, but estimates of the full effect of engagement on clients in other racial/ethnic groups requires incorporation of interaction terms as well. In New York, the interaction terms for engagement and Black (HR = 1.29, p < .01) and for engagement and Latino (HR = 1.33, p < .01) were both highly signifi cant and substantially counteracted the main effect of engagement. Among Black clients in New York, the net effect of engagement was a nonsignifi cant 4% reduction; among Latino clients in New York, the net effect was a similar, nonsignifi cant 14% reduction. In Washington, the interaction term between engagement and American Indian was statistically signifi cant (HR = 1.37, p < .05), and as such completely counteracted the main effect of engagement. For all other racial/ethnic groups in Washington (i.e., Black, Latino, and other) and for all racial/ethnic groups in Connecticut and Oklahoma, the interaction terms between engagement and the race/ethnicity indicators were not statistically signifi cant. Thus, the effects of engagement on these racial/ethnic groups are statistically indistinguishable from the effect for Whites.
Discussion
This study explores two crucial issues for assessing whether there are disparities in the quality of treatment for SUDs: (a) Is there disparity by race/ethnicity in receiving adequate treatment according to the performance measure, and (b) is any effect of receiving a well-established threshold of services similar across racial/ethnic groups?
Racial/ethnic disparities in treatment engagement
Some groups are less likely to receive the widely accepted minimal level of outpatient treatment for SUDs. Our analyses found disparities in likelihood of engagement between Whites and Blacks in New York and between Whites and American Indians in Washington. These fi ndings are consistent with national evidence of disparities in treatment completion (AHRQ, 2013; Saloner & Cook, 2013) .
Disparities in treatment engagement may be attributable to differences in clients' circumstances and/or differences in the characteristics of the facilities where minority clients receive treatment. Prior research shows that Latinos and Blacks are less satisfi ed with alcohol psychotherapies or with SUD treatment in general (Tonigan, 2003; Wells et al., 2001) and that socioeconomic factors signifi cantly associate with disparities in completion of treatment (Jacobson et al., 2007a; Saloner & Cook, 2013 ). In the current study, we found that socioeconomic factors reduced the disparities in performance measures focusing in the early stages of treatment in some cases.
Characteristics of the facilities where minority clients receive treatment may also contribute to their disparity in engagement. Some facilities may not adequately address cultural aspects of minority clients, making them less likely to return for treatment services. The cultural sensitivity of outpatient treatment program directors is associated with treatment retention (Guerrero & Andrews, 2011) . Minority clients may also access treatment in facilities that have lower outpatient engagement rates overall. It is acknowledged that minority clients tend to receive their medical care in lower performing hospitals (Gaskin et al., 2008; Hasnain-Wynia et al., 2007; Jha et al., 2008) , and it is unclear whether the same occurs in specialty SUD treatment and whether minorities in need of treatment have access to high performing facilities. It is also unclear whether higher performing treat- ment programs are located in communities in which minority clients reside. Future studies should explore how factors at the individual, facility (e.g., staffi ng, resources), and community (e.g., availability of a high performing facility in the community) levels may affect the receipt of high-quality treatment for SUDs.
Differences in the impact of engagement on criminal justice outcomes by race/ethnicity
In general, engagement reduced the likelihood of arrest; however, our models indicate that New York, in particular, provided strong and consistent evidence of a reduction in the effect of engagement on criminal justice involvement for Black and Latino clients. Clearly, interaction effects of engagement and race/ethnicity vary by state because of factors not available in this study, including law enforcement's criteria for arrest, but we believe New York's results were also helped by its much larger sample, at least 10 times larger than any other state. In Washington, engagement predicted lower arrest rates for all groups except American Indians, where it predicted higher arrests.
Racial/ethnic differences in the relationship between engagement and subsequent arrest may, in part, be attributable to factors outside the infl uence of treatment. Factors that affect arrest rates may differ across racial/ethnic groups. Bias by law enforcement, including differential conditions for arrest, has been well documented (Bureau of Justice Statistics, 2011; DeLisi, 2011; Farrell & McDevitt, 2006; Roh & Robinson, 2009 ). In particular, Blacks are overrepresented in arrests for drug possession, even though the rates of current drug use are fairly similar for Blacks and Whites (SAMHSA, 2013a; Snyder, 2011) . Thus, engagement, which focuses on clinical treatment, may not be as effective in changing arrest rates.
Our results suggest that racial/ethnic minority clients could benefi t from additional support to prevent future criminal justice involvement. As an example, programs might make more efforts to provide employment counseling or training to prepare for re-entry to the community. Employment has been shown to prevent recidivism (Uggen, 2000) , and unemployment rates are substantially higher among some minority groups. Minority offenders are less likely to expect to be reintegrated into the community than Whites (Benson et al., 2011) . If programs serving minority clients had the resources to provide employment training, there could be a multiple effect of both increased employment and reduced arrests among their clients.
One unexpected fi nding was that engagement was associated with a higher hazard of arrest for American Indians in the state of Washington. Engagement may be a marker for something else for this group that we are not properly controlling for. A deeper examination of the context of treatment among American Indian populations in the state is warranted.
Limitations
There are several data limitations to this study. In cases in which a client did not have an arrest, we cannot be sure that an arrest did not take place, as the client may have been arrested in a different state. The merging of clients' treatment records with criminal justice outcomes required matching based on various identifi ers, and missing fi elds and errors in the data (e.g., misspelling) may also have compromised the accuracy of the data. Of particular concern was New York's linkage algorithm, which had to rely on more limited data and probably had lower accuracy. This would lead to fewer matches between the two data sources and underestimation of arrest rates and any signifi cant effects. We do not believe New York results derived from a lower overall postdischarge arrest rate among clients (i.e., 9% compared with 20% in other states) nor from a possibly greater likelihood of mismatching clients with criminal justice information, as these latter two factors would more likely bias results to the null rather than exaggerate them (King & Zeng, 2001) .
Another limitation relates to the reliance on broad racial/ ethnic categories when there could be a good deal of heterogeneity within such groups. Racial/ethnic subgroups (e.g., Mexicans, Puerto Ricans) can differ signifi cantly in terms of drugs used, treatment utilization patterns, and treatment completion rates (Guerrero et al., 2012; Reynoso-Vallejo et al., 2008; SAMHSA, 2007) . It would be benefi cial for states to collect and analyze data at a granular level. Such a step would facilitate quality improvement efforts and is recommended by the IOM (2009).
Last, we did not have additional, detailed information on the facilities in which clients were being treated, such as measures on their staff members' qualifi cations, their cultural competence, or provision of evidence-based practices, each of which may infl uence engagement rates. Thus, we could not know if better performing facilities had more qualifi ed staff or tested interventions or had adopted specifi c culturally informed procedures to facilitate treatment engagement among their minority clients.
Implications
Process measures, including treatment initiation and engagement, have the potential to be valuable tools to monitor the quality of treatment services by the state agencies overseeing substance use treatment services (Garnick et al., 2011) . Meeting these measures is generally associated with better criminal justice treatment outcomes, although our fi ndings indicate that in some states, some racial/ethnic groups may need additional treatment support to reduce criminal justice involvement after beginning treatment.
As a routine part of using these performance measures, it is crucial that states examine whether disparities in these measures exist within their treatment systems and if so, explore what may be contributing to such disparities so that they can be addressed. In addition, quality improvement initiatives should make a simultaneous effort to reduce disparities. If the specifi c needs of minority groups are not addressed, an improvement initiative could well increase the racial/ethnic gap as quality improves for Whites but remains the same for other groups (Weissman et al., 2012) .
